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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments with respect to claims 1-6 have been considered but are 
moot in view of the new ground(s) of rejection. In addition, the rejection of newly added 
claims 7-20 is made below. 

Claim Rejections - 35 (JSC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ramos 
Fernandez et al. (US 5,592,031) in view of Walker (US 5,081,411). Ramos Fernandez 
et al. are descriptive of a pulse-echo system for medical echography (Col. 1, line 30), 
such as ultrasound imaging. The reference teaches that high voltage analog switches 
for the transducer pulse sources may be configured to operate with bidirectional 
behavior within multi-channel arrays and that the high voltage transmitter power source 
itself includes high voltage analog switches powered by the high voltage (Col. 4, lines 
18-43). The transmitter power source that controls the analog switch is under low 
voltage TTL external control of the switch CBT (Col. 3, lines 25-34). Therefore, the 
system described by Ramos Fernandez et al. includes a low voltage source controlled 
by TTL logic circuits that powers high voltage pulses that, in turn, power high voltage 
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analog switches. The analog switch also acts to directly power the transducer(s) (col. 1 , 
line 51 - col. 2, line 8). In the same field of endeavor, Ramos Fernandez et al. describe 
rectifier sets GR1 and GR2 (as noted in applicant remarks) being implemented by 
means of two diode networks RD1 and RD2 (col. 4, lines 66-67). Further, the circuit 
includes a series of capacitors (col. 4, lines 47-55). 

Ramos Fernandez et al, however, do not explicitly state the transmitter power 
source comprising a regulator circuit with a capacitor, diode, resistor, and an inductor. 
In the same field of endeavor, Walker teaches of a regulator circuit 36 with all the 
elements as claimed (see figure 4; col. 4, lines 14-66). It would have been obvious to 
one with ordinary skill in the art at the time the invention was made to have incorporated 
the teaching of Walker because both references are directed toward power control, 
switching, and sensors/transducers. 

4. Claims 1, 2, 4, and 6-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Barnes etal. (US 6,795,374) in view of Walker (US 5,081,411). 

In reference to claim 1 , Barnes et al. discloses an ultrasonic diagnostic apparatus 
(Fig. 1 , element 10) for transmitting ultrasonic signals from ultrasonic transducers 68 
toward a subject to be examined, and receiving reflected waves of said ultrasonic 
signals for display, comprising: An analog switch 14 for switching ultrasonic 
transducers for transmission of said ultrasonic signals and reception of said reflected 
waves; a transmitter power source 100 for supplying a high voltage to a transmitter 
circuit for causing said ultrasonic transducers to drive said ultrasonic signals; and a bias 
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power source generating circuit (see Fig. 4) for generating a bias power source for said 
analog switch 14 from said transmitter power source 100. Barnes et al, however, do not 
explicitly state the transmitter power source comprising a regulator circuit with a 
capacitor, diode, resistor, and an inductor. In the same field of endeavor, Walker 
teaches of a regulator circuit 36 with all the elements as claimed (see figure 4; col. 4, 
lines 14-66). It would have been obvious to one with ordinary skill in the art at the time 
the invention was made to have incorporated the teaching of Walker because both 
references are directed toward power control, switching, and sensors/transducers. 

In reference to claim 2, Barnes et al. discloses a bias voltage that is "reduced for 
transmission and then increased for reception" (Col. 8, lines 7-8). It follows in Col. 8, 
lines 8-25 that the bias voltage source generating circuit (see Fig. 4) is able to generate 
a voltage value higher than a positive voltage value of the transmitter power source 100 
and a voltage lower than a negative voltage value of the transmitter power source 100. 
Barnes et al. also discloses how the polarity of the bias voltage is reversed between 
sub-elements 94 and 96 in the micro-mechanical ultrasound element, or MUT 68. 
There is both a positive node and a negative node of the bias voltage source capable of 
outputting a voltage higher than the positive voltage of transmitter power source and a 
voltage lower than the negative voltage of the transmitter power source (Col. 11, 
Iines14-19). 

In reference to claim 4, Barnes et al. discloses the ultrasonic diagnostic 
apparatus 10 of claim 1, wherein said apparatus is a transmission voltage control circuit 
(see Figs. 2 and 4) for variably controlling the voltage value of said transmitter power 
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source 100. Specifically, Barnes describes a transducer in which the DC supply 100, or 
transmitter power source, is "programmable or at least provides selectable DC voltage 
levels" (Col. 5, lines 41-45). Therefore, the reference includes a transmission voltage 
control circuit for adjusting the transmitter power source voltage value. 

In reference to claim 6, Barnes et al. discloses the ultrasonic diagnostic 
apparatus 10 of claim 1 , wherein said transmitter power source 100 comprises a 
stabilizing power source circuit (see Figs. 2 and 4) that is capable of decreasing and 
stabilizing the positive voltage value supplied to said transmitter circuit, and a stabilizing 
power source circuit for increasing and stabilizing the negative voltage value supplied to 
said transmitter circuit. The DC supply 100 includes selectable DC voltage levels, 
which may be used in stabilizing the voltage value in combination with the change in 
bias voltage 56. 

In reference to claims 7-9, Walker teach of a voltage drop circuit with a transistor 
and feedback circuit using a reference voltage (see figure 6). It would have been 
obvious to one with ordinary skill in the art at the time the invention was made couple a 
voltage drop circuit to the transmitter power source in order to reduce noise in 
transmission voltage. 

In reference to claims 10 and 1 1 , Barnes et al disclose usage of a filter for 
removing noise. It would have been obvious to use a filter comprising an inductor and a 
capacitor as is well known in the art in order to remove noise. 

In reference to claim 12, since the source generating circuit is able to generate 
the positive and negative voltages outlined in claim 2, it would have been obvious to 
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one with ordinary skill in the art at the time the invention was made to incorporate a 
positive source and a negative source in order to provide more efficient voltage 
transmission. 

5. Claims 3, 5, 6, and 13-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Barnes et al. in view of Walker, and in view of Sato el al. (US 
5,469,484). Barnes et al. and Walker teach all the elements of the current invention, 
except for a circuit for generating the bias power source with at least one diode and at 
least one capacitor from the transmitter power source which is a charge pump. In the 
same field of endeavor, Sato et al. teaches a driver that includes "a booster circuit for 
receiving the first and second voltages and for providing a third voltage higher than the 
second voltage (Col. 2, lines 42-45). Similarly, Sato et al. teaches a "desirable 
substrate voltage Vsub as a reference voltage Vref, in which the boosted voltage 
obtained from the booster circuit 16 is used as the operation voltage thereof (Col. 5, 
lines 22-25). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to make use of a charge pump, or booster circuit, to 
provide power supply to the bias power source from the transmitter power source. This 
would serve to diminish the power loss from the voltage supply. 

In reference to claims 5, Barnes et al. do not teach that the charge pump and the 
transmitter power source share a driving circuit or that the charge pump is between the 
regulator circuit and a transistor. However, Sato et al. teaches of "a driver means for 
the solid-state imaging device, including a driving circuit for driving the video signal 
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output means in response to the timing signal" and "a booster circuit for receiving the 
first and second voltages and for providing a third voltage higher than the second 
voltage as a third output... wherein the driving circuit, the booster circuit, and the voltage 
setting means are formed on, or in the same semiconductor substrate" (Col. 2, lines 40- 
49). The said driver includes a driving circuit, which is analogous to a transmitter power 
source, and a booster circuit. Similarly, Sato et al. teaches of a register drive circuit 9 
that includes a booster circuit 16 for boosting the VH voltage and a substrate voltage 
setting circuit 17 for setting a desirable substrate voltage to be applied to the CCD 
image sensor 1 (Col. 4, lines 57-61). In this sense, the booster circuit, or charge pump, 
shares a drive circuit with a substrate voltage setting circuit, analogous to a transmitter 
power source. Therefore, it would have been obvious to one of ordinary skill in the art 
to include a common driving circuit to both the charge pump and the transmitter power 
source. This would aid in decreasing the size of the power supply. 

With respect to claim 6, Barnes et al. discloses a stabilizing power source circuit 
(see Figs. 2 and 4). The teachings of Sato et al. serve to show that it would have been 
obvious to one of ordinary skill in the art to include a stabilizing power source circuit for 
decreasing an stabilizing the positive value supplied to said transmitter circuit, and 
stabilizing power source circuit for increasing and stabilizing the negative value supplied 
to said transmitter circuit (col. 1 , line 61 - col. 2, line 49). The boosted voltage of the 
booster circuit 16 is used as the power source voltage (see Col. 4, lines 62-63). Pump 
circuits are, by nature, stabilized power supplies and it would have been obvious to 
incorporate them to stabilize the voltage value supplied to the transmitter circuit. 
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In reference to claims 13-1 5, Barnes et al. discloses a bias voltage that is 
"reduced for transmission and then increased for reception" (Col. 8, lines 7-8). It follows 
in Col. 8, lines 8-25 that the bias voltage source generating circuit (see Fig. 4) is able to 
generate a voltage value higher than a positive voltage value of the transmitter power 
source 100 and a voltage lower than a negative voltage value of the transmitter power 
source 100. Barnes et al. also discloses how the polarity of the bias voltage is reversed 
between sub-elements 94 and 96 in the micro-mechanical ultrasound element, or MUT 
68. There is both a positive node and a negative node of the bias voltage source 
capable of outputting a voltage higher than the positive voltage of transmitter power 
source and a voltage lower than the negative voltage of the transmitter power source 
(Col. 11, Iines14-19). It would have been obvious to one with ordinary skill in the art at 
the time the invention was made to incorporate the transmission voltage sources with 
the charge pump in order to help diminish power loss. 

In reference to claim 16, it would have been obvious to couple charge pump of 
Sato et al. between regulator circuit taught by Walker and a transistor in order to 
improve efficiency of the circuit. 

6. Claims 17-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Barnes et al. in view of Walker, and in view of Sato et al. and Decker et al (US 

5,375,051). 

Barnes et al, Walker, and Sato et al substantially disclose all features of the 
claimed invention but do not explicitly disclose features in claims 17-20. In the same 
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field of endeavor, Decker et al teach of a charge pump with a plurality of capacitors and 
diodes (col. 7, lines 17-20), a transistor and integrated circuit in a voltage control circuit 
(col. 4, lines 52-65), and a feedback circuit that controls a transistor based on a 
reference voltage (see figure 4). It would have been obvious to one with ordinary skill in 
the art at the time the invention was made to incorporate the teaching of Decker et al in 
order to further improve the efficiency of the circuit. 

Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Rozanski whose telephone number is 571-272- 
1648. The examiner can normally be reached on Monday - Friday, 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eleni Mantis-Mercader can be reached on 571-272-4740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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